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Answer t he following four questions. You are allowed to use the accompanvinp 
tables of standard normal curve ordinates and areas in vour answers. 



Question No. > 



( ' ' marks) , 



(a) Let S={a, b, c, d, e, f} with P(a)='/'\ P(b)='/'\ P(c)='M, P(d)=r/'\ p( e )=i/t an d 
P(f)=®/' V Let A={a, c, e}, B={c, d, e, f} and C={b, c, f). Find: 

i) P(AB). 

ii) P(B/C). 

iii) P(C/A c ). 

iv) P(A~/C). 

(b) Let A, B, and C be events. Find an expression, and exhibit the Venn diagram, for the 
event that: 

i) A and B, but not C occurs. 

ii) Only A occurs. 

(c) In a certain college, r °% of the boys and ' •% of the girls are studying mathematics. The 
girls constitute 1 • % of the students. If a student is selected at random and is studying 
mathematics, determine the probability that the student is a girl? 



Question No. ? 



( 1 A marks) 



(a) Find the expectation, variance, and standard deviation of the random variable x with densitv 

function P(x) given as : y 
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(b) Prove that for any random variable x: 

i) E(ax + b) = a E(x) + b 

ii) V'fax + b) = a' V(x) 

iii) E(c) = c 

iv) V(c) = • 

where a, b, and c are constants. 

(c) If the density function f(x) is given by: 



f(x) = 




• <x< ' 

' <x< f 
elsewhere 



find the distribution function F(x). 
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Question Nn r 

(' A marks) 

^ random vllkb'e Zo^fa^'lo? 1 ^ V ‘-; S “ ssed ,hrec ,imes * * a 

distribution, expectation,** variance, a^d ^ ** 



(b) Consider the following binomial probability distribution: 



•-I 



(*= •, \ 



) 



P(X)= i J ( ' V)1I( '' r) 

where x is a random variable 

'' ST,™? lrials <"> m i" the experiment? 

■ii) Graph'p(x). 6 p,0babilil7 ° rs “““ 7 

IV) Find the mean and standard deviation of x. 

W .t^Tre^r i,™' a* ^7.“' “ " ,a ' 

Question No. t 

( 1 A marks) 

(a) Let ^^^^“^vanable with a standard normal distribution O. Find: 

ii) P(- < x < LTt) 

iii) P(-.i» < x < LTi) 

iv) P(--.vr < * < •) 

(b) Sewtn" r b " Wi<h “ n ”™ 1 diS,ribU,i “ *• D ''—i.« ii.« value of 

0 P(’ <X<t)= -.ITM 

ii) P(x<t)= *.v^iv 

iii) P(t<x< T)= ..i 



* t | 



(c) A class has 1 T boys and t girls. If three students are selected at random one after the other 

from the class, what is the probability that they are all boys? 



Best wishes 
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setcessful 70% of the *T ° f c|,en “«h«rapy „ 

caiirpi™ nA»u H » en Usc “ to treat skin pa n ^ h - 



1) Medic al research has shown that 



wncer patients are treated with ftiL^plVf^hem^K ' ! " PI><,se nve 
the no. of successfiil^pures out of tile n™ chen »°the ra p y and , et x eiJU! , l 
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The probability distribution of* Is given In the following table. 



Find: 



a) p = E(x) 

■ 

I hj <7 = ^E(x-JJ) 2 

I i ■ 

following* e * PeCtat,0n ' varial,ce and the standard deviation of each of the 

I ; • ; 

t) 
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IV) 






{2s* os * ss 



l 0 elsewhere 

3) Prove for any random variable x 

1) E (ax+b) = aE(x) + b 
«) V(ax + b)-^v(x) 
ill) E (c) = c 
lv)V(c)=o 

| ■ * 

4) The bear! association claims that only 10% oF adults over 30 can pass 

Z, P ^ r* 1 fitness J? SL Suppose that four adults are randomly selected 
and each Is given tightness test 

„ , r\oYl£ 

a) Find the probability that three of the four adults pass the test 

1 k) Find the probability that three of the four adults pass the test 

; c) Let x represent the number of the four adults who pass the test 

d) Drive a formula for p(x), die probability distribution of the 
i binomial random variable x« 

5) Refer to problem 4. Use the formula for a binomial random variable to 
find the probability distribution of x, where x Is the number of adults who 
pass the fitness test, graph die distribution 



X 

1 


0 

— [a 


1 


2 


3 


~h 


P(x) 


0J&S61 


0.2916 


0,0406 


0.0036 
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6) Refer to problem? .Calculate the 



■(:> 



mean and the standard deviation. 



7) Give a formula for p(x) for a binomial random variable with «=7 and p= 
H) Consider the following binomial probability distribution 



P(x) - Ujrmy^p X = 0, 1, 2 t 3, 4, 5 



I 



a) How many trials n are in Hie experiment? 



r 0 f rpoge 






b ) What Is the value of p .the probability of success? 

c ) Graph p(x) 

**) Find the mean and the standard deviation of*. 

9 ) Suppose X Is a binomial random variable with n = 3 and p * 0.3 

a) Calculate the value of p(x), x»0, 1, 2, 3, using the formula for a 
binomial probability distribution. 

b) Find the mean and the standard deviation of* 

10) If x Is a binomial random variable. Calculate mean, variance and 
standard deviation for each of the following 

a) n -80 ,p=0.2 

b) n =70 ,p=0*9 

c) n =1000 , p=0.04 



